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, $0<q<1$ , $(x)_{\infty}:= \prod_{i=0}^{\infty}(1-xq^{i}),$ $(x)_{\nu}$ :=(x)\infty /(q’x) .
1
, [AW] , -
,
Ll $|a_{i}|<1(i=1,2,3,4)$ . ,
$\frac{1}{2\pi\sqrt{-1}}\int_{\mathrm{T}}\frac{(t^{2})_{\infty}(t^{-2})_{\infty}}{\Pi_{i=1}^{4}(a_{i}t)_{\infty}(a_{i}t^{-1})_{\infty}}\frac{dt}{t}=\frac{2(a_{1}a_{2}a_{3}a_{4})_{\infty}}{(q)_{\infty}\Pi_{1\leq j<k\leq 4}(a_{j}a_{k})_{\infty}}$ (1.1)
. , $\mathrm{T}$ $\mathrm{C}$ .
- . ,
- .





$\sum_{\nu=-\infty}^{\infty}\frac{\Pi_{\dot{\iota}=1}^{4}(q^{1+\nu}a_{\iota}^{-1}\xi)_{\infty}(q^{1-\nu}a_{l}^{-1}\xi^{-1})_{\infty}}{(q^{1+2\nu}\xi^{2})_{\infty}(q^{1-2\nu}\xi^{-2})_{\infty}}=\frac{(q)_{\infty}\Pi_{1\leq j<k\leq 4}(qa_{j}^{-1}a_{k}^{-1})_{\infty}}{(qa_{1}^{-1}a_{2}^{-1}a_{3}^{-1}a_{4}^{-1})_{\infty}}$. (1.2)
, (1.2) $q<|a_{1}a_{2}a_{3}a_{4}|$ . (1.2)
$BC_{1}$ . ,
$\xi$ , $\xi$ .
, , - (1.1)
. (1.1) (1.2) $I_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4}),$ $M_{BC_{1}}$ ( $a_{1}$ , a2, $a_{3},$ $a_{4};Q;\xi$)
, 2 :
$I_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4})$
$=$ $\frac{2\theta(a_{1}a_{2}a_{3}a_{4})}{(q)_{\infty}^{2}\Pi_{1\leq j<k\leq 4}\theta(a_{j}a_{k})}$ . (1.3)
$M_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4};Q;\xi)$
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, $\theta(x)$ :=(x)\infty (q/x) ( \mbox{\boldmath $\theta$}(x)(q)
$\theta(x)(q)_{\infty}=\sum_{\nu=-\infty}^{\infty}(-x)^{\nu}q^{\nu(\nu-1)/2}$ . [An, $\mathrm{G}\mathrm{R}$ ] ).
, -
. , , (1.3)
, .
,
, [I2, I3, I4, I6] . ,
$F_{4}$ -
.
L2 $a_{i}\in \mathrm{C}$ $|a_{i}|<1(i=1,2,3)$ . $R$ $F_{4}$ ,
$\{\alpha_{1}, \cdots, \alpha_{4}\}$ . $\alpha\in R$ $\alpha=\nu_{1}\alpha_{1}+\cdots+\nu_{4}\alpha_{4}$ ,







, $\mathrm{T}^{4}\subset \mathrm{C}^{4}$ 4 $\mathrm{T}$ .
, $F_{4}$
, $F_{4}$ , [Cl, Gu2, Gu3, Gu5, $\mathrm{G}\mathrm{G}2$ ]
. , $BC_{1}$ , -
(1.1) .
, $BC_{1}$ , $BC_{1}$
- .
, $R$ , -
( 12 F4 (1.4) ,
, . [I6] ).
2 -
, $.\text{ }$ . , .
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2.1 $\theta(x):=(x)_{\infty}(q/x)_{\infty}$ , :
$\theta(qx)$ $=$ $-\theta(x)/x$ , (2.1)
$\theta’(1)$ $:=$ $\frac{d\theta}{dx}|_{x=1}=(q)_{\infty}^{2}$ , (2.2)
${\rm Res}\underline{1}\underline{dt}$
$=$ $\frac{1}{\theta’(1)}$ , (2.3)
$t=C\theta(C/t)t$
$\nu\in \mathrm{Z}_{\geq 0}$ ,
${\rm Res}_{t=q^{\nu}a_{j}} \frac{\theta(t^{2})\theta(t^{-2})}{\Pi_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}$ $=$ ${\rm Res}_{t=a_{j}} \frac{\theta(t^{2})\theta(t^{-2})}{\Pi_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}$ . (2.4)
. (2.1)-(2.3) $\theta(x)$ . (2.1) , $\theta(t^{2})\theta(t^{-2})/$
$\prod_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})$ $tarrow qt$ a . $dt/t$ $tarrow qt$
(2.4) .
-
$I_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4}):= \frac{1}{2\pi\sqrt{-1}}\int_{\mathrm{T}}\frac{(t^{2})_{\infty}(t^{-2})_{\infty}}{\Pi_{i=1}^{4}(a_{i}t)_{\infty}(a_{i}t^{-1})_{\infty}}\frac{dt}{t}$
. , $|a_{i}|<1(i=1,2,3,4)$ .
$BC_{1}$ (1.2) , $I_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4})$
$q$- . , 1.1 .
22 - $I_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4})$ $q$ - :
$I_{BC_{1}}$ ( $a_{1}$ , a2, $a_{3},$ $a_{4}$ ) $= \frac{(1-a_{1}a_{2}a_{3}a_{4})}{(1-a_{1}a_{2})(1-a_{1}a_{3})(1-a_{1}a_{4})}I_{BC_{1}}$ ( $qa_{1}$ , a2, $a_{3},$ $a_{4}.$ ).
. $q<|a_{1}a_{2}a_{3}a_{4}|<1$ ( ) .
$|a_{i}|<1$ , $I_{BC_{1}}$ ( $a_{1}$ , a2, $a_{3},$ $a_{4}$ ) $\mathrm{T}$ ‘
$j=1\cup\{q^{\nu}a_{j}4 ; \nu\in \mathrm{Z}_{\geq 0}\}$
. , $I_{BC_{1}}$ ( $a_{1},$ $a_{2}$ , a3, $a_{4}$ ) . (1.2)
$M_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4};Q;\xi)$ , $C_{BC_{1}}$ ( $a_{1},$ $a_{2}$ , a3, $a_{4};Q$ ) [ ,
$I_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4})$
$=$ $\frac{1}{2\pi\sqrt{-1}}\int_{\mathrm{T}}\frac{\theta(t^{2})\theta(t^{-2})}{\Pi_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{\Pi_{i=1}^{4}(qa_{i}^{-1}t)_{\infty}(qa_{i}^{-1}t^{-1})_{\infty}}{(qt^{2})_{\infty}(qt^{-2})_{\infty}}\frac{dt}{t}$
$= \sum_{j=1}^{4}\sum_{\nu=0}^{\infty}{\rm Res}_{t=q^{\nu}a_{j}}\frac{\theta(t^{2})\theta(t^{-2})}{\prod_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{\Pi_{i=1}^{4}(qa_{i}^{-1}t)_{\infty}(qa_{i}^{-1}t^{-1})_{\infty}}{(qt^{2})_{\infty}(qt^{-2})_{\infty}}\frac{dt}{t}$ (2.5)
11
$=$ $\sum_{j=1}^{4}{\rm Res}_{t=a_{j}}\frac{\theta(t^{2})\theta(t^{-2})}{\Pi_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}\sum_{\nu=0}^{\infty}\frac{\prod_{i=1}^{4}(qa_{i}^{-1}(q^{\nu}a_{j}))_{\infty}(qa_{i}^{-1}(q^{\nu}a_{j})^{-1})_{\infty}}{(q(q^{\nu}a_{j})^{2})_{\infty}(q(q^{\nu}a_{j})^{-2})_{\infty}}(2.6)$
$=$ $\sum_{j=1}^{4}{\rm Res}_{t=a_{j}}\frac{\theta(t^{2})\theta(t^{-2})}{\prod_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}M_{BC_{1}}(a_{1}, a_{2}, a_{3}, a_{4};Q;a_{j})$ (2.7)
$=$ $C_{BC_{1}}$ ( $a_{1}$ , a2, $a_{3},$ $a_{4};Q$ ) $\sum_{j=1}^{4}T_{j}$ ( $a_{1}$ , a2, $a_{3},$ $a_{4}$ ) (2.8)
.
$T_{j}(a_{1}, a_{2}, a_{3}, a_{4}):={\rm Res}_{t=a_{j}} \frac{\theta(t^{2})\theta(t^{-2})}{\prod_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}$.
, (2.5) (2.6) 2.1 (2.4) . , (2.7)
(2.8) [ , $q<|a_{1}a_{2}a_{3}a_{4}|$ , (1.2) . (2.8)
, $q<|a_{1}a_{2}a_{3}a_{4}|<1$ .
, $C_{BC_{1}}$ $(a_{1}, a_{2}, a_{3}, a_{4};Q)$
$\frac{C_{BC_{1}}(qa_{1},a_{2},a_{3},a_{4},Q)}{C_{BC_{1}}(a_{1},a_{2},a_{3},a_{4},Q)}.\cdot$ $=$ $\frac{(1-a_{1}a_{2})(1-a_{1}a_{3})(1-a_{1}a_{4})}{a_{1}^{2}(1-a_{1}a_{2}a_{3}a_{4})}$ (2.9)
. , 2.1 (2.1) (2.4) $T_{j}$ ( $a_{1},$ $a_{2}$ , a3, $a_{4}$ ) ,
$T_{j}$ ( $qa_{1}$ , a2, $a_{3},$ $a_{4}$ ) $=$ $a_{1}^{2}T_{j}$ ( $a_{1}$ , a2, $a_{3},$ $a_{4}$ ) for $j=1,2,3,4$ (2.10)
. , (2.8) (2.9) (2.10) , 22 .
22 , .
Ll . 22 ,
$I_{BC_{1}}$ ( $a_{1},$ $a_{2}$ , a3, $a_{4}$ ) $= \frac{(a_{1}a_{2}a_{3}a_{4})_{4N}}{\Pi_{1\leq j<k\leq 4}(a_{j}a_{k})_{2N}}I_{BC_{1}}(q^{N}a_{1}, q^{N}a_{2}, q^{N}a_{3}, q^{N}a_{4})$
. $Narrow+\infty$ ,
$I_{BC_{1}}$ ( $a_{1},$ $a_{2}$ , a3, $a_{4}$) $= \frac{(a_{1}a_{2}a_{3}a_{4})_{\infty}}{\Pi_{1\leq j<k\leq 4}(a_{j}a_{k})_{\infty}}\lim_{Narrow+\infty}I_{BC_{1}}(q^{N}a_{1}, q^{N}a_{2}, q^{N}a_{3}, q^{N}a_{4})$




$\sum_{j=1}^{4}\frac{\theta(a_{j}^{2})\theta(a_{j}^{-2})}{\Pi_{i=1}^{\prime 4}\theta(a_{i}a_{j})\theta(a_{i}a_{j}^{-1})}$ $=$ $\frac{2\theta(a_{1}a_{2}a_{3}a_{4})}{(q)_{\infty}^{2}\Pi_{1\leq j<k\leq 4}\theta(a_{j}a_{k})}$ .
, $\Pi’$ $i=j$ , $\theta(a_{i}a_{j}^{-1})$ $\theta’(1)$ .
. 2.1 (2.3) ,
$\sum_{j=1}^{4}{\rm Res}_{t=a_{j}}\frac{\theta(t^{2})\theta(t^{-2})}{\Pi_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}$
$= \sum_{j=1}^{4}\frac{\theta(a_{j}^{2})\theta(a_{j}^{-2})}{\Pi_{i=.1}^{\prime 4}\theta(a_{i}a_{j})\theta(a_{i}a_{j}^{-1})}$ .
, (2.8) :
$\sum_{j=1}^{4}{\rm Res}_{t=a_{j}}\frac{\theta(t^{2})\theta(t^{-2})}{\prod_{i=1}^{4}\theta(a_{i}t)\theta(a_{i}t^{-1})}\frac{dt}{t}=\frac{I_{BC_{1}}(a_{1},a_{2},a_{3},a_{4})}{C_{BC_{1}}(a_{1},a_{2},a_{3},a_{4},Q)}.=\frac{2\theta(a_{1}a_{2}a_{3}a_{4})}{(q)_{\infty}^{2}\prod_{1\leq j<k\leq 4}\theta(a_{j}a_{k})}$.
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